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Overall ApproachOverall Approach
Select pilot areaSelect pilot area
Define trucksDefine trucks
Identify generatorsIdentify generators
Perform pilot studyPerform pilot study
Collect statewide dataCollect statewide data
Order of magnitude Order of magnitude 
estimateestimate
Develop comprehensive Develop comprehensive 
approachapproach



FHWA Vehicle CategoriesFHWA Vehicle Categories
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Generators for Pilot StudyGenerators for Pilot Study

Truck stopsTruck stops
Rest areasRest areas
IndustriesIndustries
PortsPorts



MethodologyMethodology

Data collectionData collection
-- LiteratureLiterature
-- InterviewsInterviews
-- ObservationsObservations
Model buildingModel building
Activity estimationActivity estimation
Emissions estimationEmissions estimation



Variation Between Truck StopsVariation Between Truck Stops
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Truck Stop AmenitiesTruck Stop Amenities



Time of Day VariationTime of Day Variation
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Equations to Estimate EmissionsEquations to Estimate Emissions
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R = NOx emissions rate (tons per hour) 
Ci = capacity of truck stop i  
O  = average occupancy rate (percentage) 

I
I

 = average idling rate (percentage) 
ei = number of employees for industry i 
ti = number of truck visits per day at port 



NOxNOx Emissions of HDDV Idling Emissions of HDDV Idling 
Versus All OnVersus All On--RoadRoad

NOx Emissions 

HDDV Idling
All on-road



HDDV Idling Per CategoryHDDV Idling Per Category
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HDDV Idling Per Metro AreaHDDV Idling Per Metro Area
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Comprehensive ApproachComprehensive Approach
Idling SourcesIdling Sources

Truck stopsTruck stops
Rest areasRest areas
WarehousesWarehouses
RetailRetail
ManufacturingManufacturing
PortsPorts
AirportsAirports
Railway yardsRailway yards
Construction sitesConstruction sites
Package distributionPackage distribution

Manufacturing variablesManufacturing variables
Categories of industriesCategories of industries
Idling per categoryIdling per category
Truck visits per Truck visits per 
employees and categoryemployees and category
Industries per county Industries per county 
and categoryand category
Employment per county Employment per county 
and categoryand category
Truck mixTruck mix
Time of day and day of Time of day and day of 
week variationsweek variations



Idling Emissions Rates (PEMS)Idling Emissions Rates (PEMS)



ConclusionsConclusions
HDDV Idling can be significantHDDV Idling can be significant
Overall methodology:Overall methodology:
-- Data collectionData collection
-- Model buildingModel building
-- Activity estimationActivity estimation
-- Emissions estimationEmissions estimation
Comprehensive effort:Comprehensive effort:
-- Range of vehiclesRange of vehicles
-- Range of generatorRange of generator
-- Range of factorsRange of factors
-- Range of emissions ratesRange of emissions rates
-- Range of time periodsRange of time periods
-- Range of locationsRange of locations
zietsmanzietsman@@tamutamu..eduedu


